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(57)Abstract: 

PURPOSE: To perform debugging without using a target 
machine even in the case of software incorporated in 
plural target machines in a network environment by 
preparing the pseudo-environment of the plural target 
machines by using a general purpose computer. 
CONSTITUTION: First three pseudo target parts 103a, 
103b and 103c defined as test objects are activated. 
Then, incorporated softwares 105a, 105b and 105c of the 
test objects are successively activated. The activated 
incorporated softwares 105a, 105b and 105c map 
respective pseudo on-line OS parts 106 and shared 
library parts 107 to prescribed virtual addresses, that is, 
'turn them to a connection state. Thus, the incorporated 
softwares 105a, 105b and 105c of the respective test 
objects are provided with system calls provided by an 
on-line OS in the actual target machine and inter- 
processor communication function activation and shared 
function calls by the pseudo on-line OS parts 106 and 
an operation in the actual target machine is realized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the debugging exchange equipment 
which enables the trial of the inclusion software on the multiprocessor used as a test objective 
on a general purpose computer about the debugging exchange equipment of inclusion software. 
[0002] 

[Description of the Prior Art] Debugging of the inclusion software for operating it builds the 
software into the exchange which is usually a target machine, it is making it actually operate, 
detects [ it includes in the exchange etc., and ] malfunction etc., and it is carrying out by 
detecting fault (bug) of the incorporated software (debugging). Here, debugging of the software 
built into two or more target machines connected in the network etc. prepares two or more 
target machines, constructs the software to debug and is actually performed by performing this. 
[0003] 

[Problem(s) to be Solved by the Invention] Since it was constituted as mentioned above 
conventionally, in the case of the target machine with which it relates plurality for each other, 
and the object incorporating software operates, there was a problem of could not take test time 
freely but barring the increase in efficiency to the trial of inclusion software with a number limit 
of a target machine and the stability of a target machine. Here, there is debugging exchange 
equipment which enables debugging of inclusion software on a general purpose computer, without 
building the software for debugging into a target machine (refer to JP,1 -279334, A). However, 
since a target machine is with this debugging exchange equipment on the assumption that 
debugging of unit testing of inclusion software which operates independently, about the case 
where there are two or more target machines by the network environment, using is impossible. 
[0004] This invention is made in order to cancel the above troubles, and even if it is software 
built into two or more target machines which can be set to a network environment, it aims at 
enabling it to debug without using a target machine. 
[0005] 

[Means for Solving the Problem] Debugging exchange equipment of this invention maps data 
within a program to perform in virtual address space of arbitration first. A process control 
function in which execution control which is made to make accessible mapped data from all 
processes, and includes other R/W of memory / the contents of a register, and transit/halt of a 
process from a certain process can be directed, The false target section which is managed with 
this operating system by general purpose computer possessing an operating system which has 
an interprocess communication function to realize transmission and reception of data between 
processes, and operates on this, An inclusion software attaching part holding software for 
debugging with which this false target section is incorporated and used for a target machine, 
When it operates on an operating system of a general purpose computer and software is 
performed An interprocess communication function which performs in false processing to a 
system call which an operating system which has communication facility in a target machine 
which publishes a process of a ** target machine offers, and an operating system of a general 
purpose computer has A false online operating system which can be started, A share library 
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which are data which can be accessed from the software, and the aggregate of a set of functions 
when software is carried as an online program of a target machine, It corresponds to software 
which managed a process identification child who identifies an activation process by software 
held at an inclusion software attaching part, and had monitor directions. Processor control 
functions of an operating system of a general purpose computer are started. Software as a 
process on an operating system of a general purpose computer Make it perform, enable all 
processes to access the false online OS section and the share library section, perform execution 
control including R/W of memory and the contents of a register to all processes, and activation 
and a halt, and it has the monitor section which outputs debug information acquired as a result. 
When more than one operate the false target section on an operating system of a general 
purpose computer, It is characterized by communicating among the false target sections as well 
as actuation in a target machine, and being able to transmit and receive data with each false 
online operating system. 
[0006] 

[Function] It can communicate using a general purpose computer in the false environment of two 

or more target machines made in this. 

[0007] 

[Example] One example of this invention is explained with reference to drawing below. Drawing I 
is the block diagram showing the configuration of debugging exchange equipment in the one 
example of this invention. In this drawing, it is the display which is a display means [ in / 10 
and / in 20 / a general purpose computer 10 ]. [ a general purpose computer ] 
[0008] This general purpose computer 10 has same CPU101 as that for which the actually 
operated target machine uses inclusion software, and operates with an operating system 1 02. 
And an operating system (OS) 102 provides a general purpose computer 10 with the following 
functions. First, the data within a program is mapped in the virtual address of arbitration, it is 
made accessible from all the processes of the mapped data, and R/W of the memory / the 
contents of a register to other processes [ process / a certain ] and the process control 
function in which execution control including program execution/halt can be directed are offered. 
And the interprocess communication function to realize transmission and reception of the data 
between processes is offered. 

[0009] Moreover, in drawing 1 , 103a, and b and c are set on the memory which CPU101 of a 
general purpose computer 10 has. The false target section which ******(ed) environment of a 
target machine in false to the virtual space as for which OS102 is carrying out management 
employment, 104a, and b and c are prepared in false target section 103a, b, and c, respectively. 
The monitor section which performs the monitor of each actuation of false target section 103a, 
and b and c etc., 105a, and b and c are the inclusion software for [ which is included in false 
target section 103a, and b and c, respectively ] debugging. 

[0010] using the process-control function which monitor section 104a, and b and c manage the 
process-identification child who identifies two or more inclusion software 105a, and b and c, and 
OS102 has — two or more inclusion software 105a, and b and c — the writing of memory / the 
contents of a register which is alike, respectively and receives, inclusion software 105a, and b 
and c — each activation/halt, etc. controls and the debug information which it is as a result of 
activation actuation outputs. 

[0011] Moreover, 106 is the false online OS section which can process the system call offered 
by OS102 which inclusion software 105a, and b and c require. This false online OS section 106 
possesses the interprocessor communication function 1061 which makes possible data 
communication between inclusion software 105a in different false target section 103a ( b, and c, 
b, and c using the interprocess communication function which OS102 has. 
[0012] And the share library section for [ which 107 consists of the data and the sets of 
functions which inclusion software 105a, and b and c actually access, and is included in false 
target section 103a, and b and c ] debugging, and 108 are interfaces which perform 
intermediation in signal transfer with CPU101, and a display 20 and an operator. An interface 108 
inputs the debugging directions from the operator who examines, it transmits to the monitor 
section 104 of the false target section 103 which an operator directs, or it receives the response 
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from the monitor section 104 of each false target section 103, edits it, and displays it on a 
display 20 as debug information. 

[0013] In addition, in order for the inclusion software 105 of a test objective to run on OS102, 
the start-up routine to drive is included in the initial starting process which is the part. The false 
online OS section 106 and the share library section 107 are mapped by this start-up routine in 
the predetermined virtual address, and reference of them is attained by it. 
[0014] Next, actuation of this example is explained. Here, the case where the number of the 
target machines of a test objective is three is explained. First, number [ which is made into a 
test objective ], i.e., the three false target sections, 103a, and b and c are started. This is 
sending directions to each monitor section 104a, and b and c, and each monitor section 104a, 
and b and c are performed by starting each false target section 103a, and b and c using the 
process control function which OS102 has. And it is carried out by choosing an initial bootstrap 
from selected false target section 103a, each inclusion software 105a of b and c, and b and c. 
[0015] In order to refer to the process information of inclusion software 105a of the test 
objective which the false online OS section 106 which operates on false target section 103a and 
b to which each monitor section 104a, and b and c correspond in that case, and c manages, and 
b and c, the false online OS section 106 in the predetermined virtual address is detected, and it 
connects with this. In other words, the false online OS section 106 is mapped by the 
predetermined virtual address by each monitor section 104a, and b and c. 
[0016] If the initial starting process started from each monitor section 104a, and b and c is 
performed, in addition to the false online OS section 106, the share library section 107 is mapped 
by the predetermined virtual address, and the system call of false online OS section 106 offer 
and the supply-function call of the share library section 107 can be published from each primary 
stage bootstrap, and each primary stage starting process '— each false target section 103 — 
sequential starting of inclusion software 105a of other test objectives in a, b, and c t and b and c 
is carried out. 

[0017] Started inclusion software 105a, and b and c also make each false online OS section 106 
and the share library section 107 mapping, i.e., a connection condition, in the predetermined 
virtual address. Thereby, inclusion software 105a of each test objective, and b and c will be in 
the condition that the system call, interprocessor communication functional starting, and the 
share function call which are offered with the online OS in an actual target machine are offered 
by the false online OS section 106, and the actuation in an actual target machine will become 
realizable. 

[0018] As explained above, according to this example, it becomes possible to realize the test 
atmosphere same on a general purpose computer 10 as two or more target machines. And by 
this, as shown below, in a general purpose computer 10, debugging of inclusion software 105a, 
and b and c is attained. 

[0019] First, an operator transmits debugging directions to each monitor section 104a, and b and 
c by directing false target section 1 03a made applicable to debugging, and b and c to an interface 
108. By this, each monitor section 104a, and b and c collect the activation conditions of inclusion 
software 105a which is performing the target machine in false target section 103a and b which 
were completed virtually, and c, and b and c using the process control function in which OS102 
possesses, and transmit to an interface 108 by making that result into debug information. 
[0020] and each false target section 103 — the interface 108 which received debug information 
from monitor section 104a in a, b, and c, and b and c edits the information, and displays it on a 
display 20. The monitor of the condition of false target section 103a by activation of inclusion 
software 105a of operation is carried out by monitor section 104a here, the monitor of the 
condition of false target section 103b by activation of inclusion software 105b of operation is 
carried out by monitor section 104b, and the monitor of the condition of false target section 
103c by activation of inclusion software 105c of operation is carried out by monitor section 
104c. 

[0021] Therefore, in this debugging, since it is the bug which inclusion software 105b has 
probably because the fault which incorporated with false target section 103a by inclusion 
software 105a, and was generated during communication link actuation with false target section 
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103b by software 105b is the bug which inclusion software 105a has. it can distinguish and 
detect. 

[0022] According to this example, as explained above, even if it does not use an actual target 
machine, using a general-purpose computer, false target machine environment is made in this, 
two or more activation of the inclusion software for debugging is carried out, and the monitor of 
these conditions can be carried out according to an individual, respectively. In addition, although 
considered as the same thing as that in which a target machine has CPU 101 in the above- 
mentioned example, it does not restrict to this, and if OS102 can emulate CPU which a target 
machine has, what kind of thing may be used for CPU101. However, a working speed becomes 
slow a little in this case. Moreover, although the three false target sections were moved in the 
above-mentioned example, as long as the memory environment which does not restrict to this 
and a general purpose computer has allows, it is possible to increase the number. 
[0023] 

[Effect of the Invention] As explained above, even if it is the software built into two or more 
target machines which can be set to a network environment according to this invention, it is 
effective in the ability to debug without using a target machine. For this reason, since the lack of 
a machine time by a number limit of the target machine used as a problem and the instability of a 
target machine is solved at the conventional debugging production process, the effectiveness 
rise of a trial production process can be aimed at. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of debugging exchange equipment in the one example 
of this invention. 
[Description of Notations] 

10 [ — An operating system (OS), 103a, b, c / — The false target section, 104a, b, c / — The monitor section. 
1Q5a, b, c / — Inclusion software, 106 / — The false online OS section, 107 / — The share library section, 108 / - 
- Interface. ] — A general purpose computer, 20 — A display, 101 — CPU, 102 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of debugging exchange equipment in the 
one example of this invention. 
[Description of Notations] 

10 [ — An operating system (OS), 103a, b, c / — The false target section, 104a, b, c / — The 
monitor section, 105a, b, c / — Inclusion software, 106 / — The false online OS section, 107 / — 
The share library section, 108 / — Interface. ] — A general purpose computer, 20 — A display, 101 - 
-CPU, 102 
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b, c Ot^baWiei^D ^7 AS:l«1-6 Z t -Cff 

[0015] #^--^104a, b, cf:t, 

*tJCi--5«ffil^-Vy hffl 1 0 3 a , b , c ±T^j^ 

WL^U y V >)xri 0 5 a , b, cO^Dt7|t«i 

/yOS«10 6Sr»ttlU CtttC«tt-^-So f^f ^ 20 
W>7^>OS^ 1 0 6^#* = ^ffl 1 0 4 

■ a, b, .c i:i ^grS^jgar hv^Cvy t>>/Sn 

[00161 #*=?»104a, b, c 3&»fefi«I$tt 

SS106 ^MTL&my 4 ^y»i07 *53rie<z>fi[ffl 
Wv-y^^OSSi 0 6W)^fA3-;^J; 

^ — yy>»l 0 3a, b, .crt<0(l!lC0f*»>fct*<Z)«l7/. 
^V7M>xri05a, b, c SrNHifeiB»i"So 

[ooi 7] jewjsttfca^ii^y^ h^^r io5 

a, b, ct, ^MMWy7^>OS^10 6 
^KR^ftcOiNi^i&^y^ h ^7 1 0 5a, b, c 

its mn<o#—#y b^^>\^n^^r>y-< >osc 

jBft^^t/ft^BBfc^-^*, 7 >f >0 S«|5 1 40 

06ia*)filftSn5ttli*t), 3lg»w^ — -^y h-v 
*> > K #3 it 5 ®j m* ssa WflB I - * 5 « 
[00 1 8] KiRWLfcJ:?^ *S»{WK<Uxtf, 

sub .^ta-Mo ±tcffl*^ - y y i- ^ -» «t ^ c 

tol^C, flsll^iZs^V y h^^ri05a, b, c <Z>5r /< 

[0 0 1 9] &1\ ttf^^WV^-^*^^ 1 0 8C 
f f ^y/»*i:n»fi^-y3' MfBl 0 3 a . b. c so 
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4-tS^-i*-5 r t -c\ tn^nw-t-^ y fts 1 o 4 a , b , 
c MyO* y /^i^^Mt<S ( . wco - £ |z J; *) % 
^fflS l 0 4 a, b, c It, 9 — yy\-'<^y>^i^m^){^ 
WW ±.lfti&1&L9 — y y 1 0 3 a . b, c ftiliiH^ 
T , 35fT LtP'Sa^ii^y 7h»?x7l05a, b , 

c cokfr^&Sr. os .1 o 2 i)*&m-t&y'v-K*mm®. 
x io 8tcas«i*^« 

[0 0 2 0] f LT, #Hiia^— h flFB 10 3a. 
b, c^-^9J.0 4a, b, c ^fjr^-y ^tiMR 
ttll'LUV^-^x^xl 0 8 it, *«0««£«* 

Ltf^^7'K2 0{:^t^ !: ww-c, ta^a^y 
7 (. r>.nr 10 5 a co3lfTi::J:5Sfa* — h#fS 1 0 
3 a (DftflMKW*. ^--^Sfl 10 4a U J;otf.-^ 

tt, «a^y7 h^xri o 5 bvmffick&mm? 

— tfy hftSl 0 3 b COftfNKRfi, * = ^«10 4blC 

j;ot^^n, a^y7 1 o 5 ccosg 

Pffil 04 clCtot^^ StlT^Sc 
[0 0 2 1 ] i^ot, ^co^<'s/^*3V^ri*. 

h 10 5a {ClJcS&M^— - tfry bU 1 0 3 

a £»«^&^y 7 h^xr i 0 5 b*^.tSR(H^ — . 
h»l,0 3 biWiSWftf^UIS^Lfc^ft^^ »^ 

&&yy h-)xri o 5 a 0sWi"£'*^tf>fcft7K 

1 0 5 b/j*-#i-&/^cofc^7WA e 

[0022] £JUhttw Ltz.x 5 (1, r co^»J(^ct^ 
x^t^Sc **5, ±K3ett0y-ei*, cpuiois^ 

i-UiK-5t<0-t?(**< , OS 1 0 — y-y h-W^ 

C?tt5CPU^x*a F"C#5t«04?>, CPU 
1 0 1 ict'co£ 9*t>OSrfflV^Tt>fiV\ fcfcC, rc/.) 

[0 0 2 3] 

s ^7h r ;-^ aaiw^tt s ^ ™ y y h-v*>y 
h-v>xz>a»jpR, to ( tt>\ ^— y y h-^ v-^co^se^ 

1/^*7* ■>7^lEli'i ; j (1 
[Ig|ffi^f»#<Clft'H] 



(5) 



**H8¥7 - 2 4 8 9 4 1 
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[ISO l ] Cco$giJH</;> l mt&mvzr'<*y ^SLtB3SK<A)« 

1 0-filJ : l : la VfcV — 2 10.1 
■•■CPU, 1 0 2-^l/-f^>^rA (O 



S) . 103 a, b, c -Bt-Kl^ — hffll, 104 
a , b, c -*■*■-- yfflS, 1 0 5a. b . c •••fflW^y 
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